Inhibition of epidermal growth factor binding system by ionizing radiation in A431 human squamous carcinoma cells.
To elucidate the effect of ionizing radiation on the membrane anchored signal transduction, the binding of 125I epidermal growth factor (EGF) to its receptor (EGF-R) and the EGF-dependent EGF-R tyrosine phosphorylation were examined in a human squamous cell carcinoma cell line, A431. The significant suppression of 125I EGF binding to A431 cells was observed from 3-5 h after 10 Gy irradiation, whereas this inhibition was not observed both in non-irradiated and in 5 Gy-irradiated cells. This phenomenon was mediated by the protein kinase C pathway, because the inhibition was not observed in cells which had been pretreated with phorbol ester and treated with an inhibitor of the enzyme, H7. Scatchard analysis showed that the receptor affinity was decreased. In contrast, the level of EGF-dependent EGF-R-tyrosine phosphorylation was not decreased, compared with non-irradiated cells. These results suggest that ionizing radiation may modulate the function of EGF/EGF-R interaction through the direct activation of protein kinase C.